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Low energy ion beam cleaning of the substrates prior to deposition has been

found to anhance the quality of ultrathin ( iJ30A) refractory superconducting -

Nb film thin as 7A has been grown from which it has been poss-~
Both the native films

(Nb, V) films.
ible to fabricate good superconducting tunnel junctions.
and the tunnel junctioans can be thermally recycled without any degradation.
la-situ surface studies along with transmission electron microscopy suggest
the removal of the carbon atoms from the surface of the substrate and possible
the increased chemical reactivity of the substrate atoms are the causes of the

TEM results indicate that the ¥b films grow perfectly lattice

improvement.
matched to the sppphire substrate when the subscrate {3 ion-beam cleaned

This strained-layer epitaxy is observed up to 40 A, the maximum thickness

investigated through TEM.
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w1 AP Aiebyur, Vavsdon y
I ow energy ion beam cleaning of the substrates prior to deposition i
s has been found to_gphance the quality of ultrathin (< 100A) refractory "
23 superconducting (b, V) films. Nb film thin as 7A has been grown from N

which it has been possible to fabricate good superconducting tunnel
junctions. Both the native films and the tunnel junctions can be thermally

E;v. recycled without any degradation. In-situ surface studies along with N
b2 transmission electron microscopy suggest the removal of the carbon -3
i atoms from the surface of the substrate and possibly the increased i
a8 chemical reactivity of the substrate atoms are the causes of the gy
1Y improvement. TEM results indicate that the Nb films grow perfectly o
i lattice matched to the sapphire substrate when the substrate is ion-beam )
7i cleaned. This strained-layer epitaxy is observed up to 40A, the maximum )
thickness investigated through TEM.
B Good-quality tunnel junctions have been fabricated on ultrathin films -
s+ of Nb.whose thicknesses ranged from 9 to 900A. As the film thickness is N
E:Z reduced,below S0 A, T decreases, 2A/kT. increases, and mode softening ‘;
is obser}ved by d2v/12 measurements. These results imply that as the ,,
25 thickness decreases below SO A the electron-phonon constant,  , becomes Ea
‘-E large/t/ than expected from the drop in Tc. ({»Ff.‘wolp,&,éu ) Gert TT!LC l-)_(,\ 2
T ~Absolute specific-heat measurements hay¢ been made through the—— z
metal-insulator transition in thin film Mo,Ge;_,. determining the =
g2 thermodynamic electronic density of states, The density of states is i
e found to show no critical behavior at tWal—insulator transition. An =
1}22 anomalous excess specific heat below-the metal-insulator transition has =
’:‘) beeq{oung./« T TTarddlun. _ ,’"
o b/T3multilayered films prepared by magnetron sputtering have been -
% studied by critical field measurements. The effects of substrate Z;:
ol orientation and deposition temperature on the properties of the films has —\ fi: ‘
:: been determined. The behavior of the critical field as a function of @ o
temperature has been found to change from three to two dimensional. For ! 5
,E;I; films with larger Nb layer thicknesses, an additional transition in H.o at :;g
; lower temperatures is observed which cannot be accounted for by the -——ouu—ru_ E—.
s interfacial regions, and is believed to arise from a spatial displacement of ,~——El___ ;‘.
- the vortex lattice. 0
‘Considerable progress has been made in the design and construction of | U B!
e the new advance electron beam deposition facility, The manifold hasbeen  _...__ [}
o4 modified permitting the use of 2 ion sources afEthe sametime, or the ] 4
al mixing of several gases into one ion source. The modified water cooled fon ==y 2
o source has been important in several experiments, including the formation -
G of « - Si:H for another program. Y Codes |-
":'c' (Dt g T o -
e [ Swpecial "
;f:x [y
o 1 A-1 , J b
:::; ~i ——— . . '
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' Geballe, Bull. Am. Phys. Soc. 30, 608 (1985).
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1. “Vapor Deposition Synthesis of New and /mproved Superconduclors,” o
Symposium on New Superconducting Materials, Shiba Yayoi Kaikan, Tokyo January
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